Background. Valid instruments to measure practitioners' attitudes towards clinical practice guidelines need to be developed. However, few of the available instruments have been thoroughly validated.
Clinical practice guidelines are systematically developed statements to assist practitioner and patient decisions concerning appropriate health care for specific clinical circumstances [1] . They are seen as tools for making care more consistent and efficient and for closing the gap between what clinicians do and what scientific evidence supports. Nevertheless, despite wide promulgation, guidelines have limited effect in changing physicians' behaviours [2] [3] [4] . Some qualitative research has suggested that general attitudes on the part of health care providers towards guidelines and implementation strategies may determine physicians' compliance with guidelines [2, [5] [6] [7] . These findings have led to the development of scales for measurement of attitudes towards guidelines, which could be helpful in promulgating guidelines. However, although several scales have been proposed [8] [9] [10] [11] [12] [13] , few have been thoroughly validated [8, [11] [12] [13] , and their reliability has never been assessed. Moreover, it is uncertain whether these scales can be used in different countries with differing cultures. Using various English-language published scales and those developed in RAND and Stakes (National Research and Development Centre for Welfare and Health), Elovainio et al. compiled a 27-item instrument for measuring attitudes towards guidelines [8, 10] . Although not published in a peerreview journal, this instrument seemed to have several advantages from the point of view of the present research: it includes many items which have been used in the most prominent published scales, it has been subjected to partial content and construct validation and it has been developed in a European Health System. In the present study, this scale for measurement of attitudes towards guidelines developed by Elovainio et al. [8] was adapted into French and its reliability and validity were tested.
Methods

Instrument
The scale, comprising 27 items listed in Table 1 , was developed in English before being used in Finnish (personal communication from M Elovainio) [8] . According to results of exploratory factor analysis, the scale is divided into six subscales in relation to guidelines: usefulness, practicability, reliability, availability and individual and organizational competence in the use of guidelines. Responses to each item (in the form of proposed statements) are to be supplied on a 7-point Likert scale ranging from 'strongly disagree' to 'strongly agree'. The authors tested the questionnaire in two population samples and assessed the validity of the scale using exploratory and confirmatory factor analyses. They also proposed a shorter version (14 items) of the scale, divided into seven subscales.
Translation process and cultural adaptation
According to standard recommendations [14] , two initial translations were made independently by two English native translators (AV, SL) who had experience in health questionnaire translation. Then, in a consensus meeting, all the options were reviewed and the translation choices and cultural adaptations were made. The translation panel for this meeting consisted of researchers, two general practitioners and two translators. The few adaptations made concerned the conceptual content with respect to the French clinical practice environment. For example, in order to use this questionnaire in hospital as well as in private practice, the term 'structure' was translated as 'team' which was explained to respondents as meaning all colleagues with whom they usually work at the hospital or in a private network. Similarly, 'teamoriented health-care delivery' (item 6) was translated by 'multidisciplinary health-care delivery' which seemed more appropriate for both kinds of practice in the French context. The translation panel considered that item 17 was difficult to translate because this question does not distinguish practitioners who do not apply guidelines because of their high cost from those who apply guidelines in spite of their cost. Therefore, this item was worded in the conditional tense ('would be too expensive') to identify those who do not apply guidelines because of their high cost. 'Autonomy' (item 19) was translated as 'freedom of prescription' which fitted French practice better. The meeting panel thought that it was obvious that long guidelines with too many pages are inconvenient in real situations (item 22). However, it does not mean that they cannot be implemented. We thought that this item should identify practitioners who do not apply time-consuming long guidelines, rather than merely point out negative opinions on guideline design. Therefore, the item was translated as 'Long guidelines with too many pages cannot be implemented'. In France, private practitioners are not administratively linked to a central hospital (item 25). However, they are used to interacting with different types of private structures potentially able to provide them with guidelines. Therefore, these structures were proposed as an alternative to central hospital.
Concerning the translation of response choices, the translators produced a comparable 7-point Likert scale, which was discussed and adopted during the meeting. The final translated version is given in the annex. Finally, this first version was administered to five volunteer practitioners who did not suggest any alterations.
Validation sample
From 10 to 25 June 2004, the questionnaire was sent by post to 289 general practitioners and 219 hospital and/or private specialists randomly selected in two French administrative regions. There was one postal mailing with an enclosed replypaid envelope. In addition, the questionnaire was put on-line on a medical website (http://www.medexact.fr) during the same period. Medexact is a publishing company dedicated to medical practitioners. Its website is consulted by 400 practitioners per day on average. The survey was announced in one newsletter during the study period. Three months later, the questionnaire was sent by post or by e-mail (according to which address was available) a second time to 80 practitioners who were randomly selected among those who had responded in the first phase. Secondarily follow-up calls were made to the practitioners who had not responded after two solicitations.
Data collected
In order to test the convergent and discriminant validity of the scale, practitioners were asked about their main sociodemographic characteristics, if they used guidelines in daily practice (published by the French National Agency for Accreditation and Evaluation in Health or by learned societies) and how frequently they used them, if they had participated in expert-committees establishing guidelines, and if they had any educational activity. Practitioners were also questioned about the impact of guidelines on day-to-day medical decisions using a 6-point ordinal scale from no impact to very strong impact.
Statistics
All statistical analyses were carried out using SAS (8.1). After having reversed items 11-22, 24 and 26, a score was calculated for each dimension by summing the Likert-scale response obtained for each item. Scores were calculated only if a response was obtained for all items of the dimension. The higher the score was, the more positive attitudes towards guidelines the practitioner had. Reproducibility of each item and that of each dimension was assessed by calculation of intraclass correlation coefficients and their 95% CI [15] . For each dimension, Bland and Altman plots of the difference between the two responses in the reproducibility study against the mean of the two responses were also derived [16] . Table 1 Attitudes towards guidelines scale: response rate, attitudes of practitioners in the study sample and reliability of each item 7-point Likert scale (1-7): 1, strongly disagree; 2, disagree; 3, disagree a little; 4, neither agree nor disagree; 5, agree a little; 6, agree; 7, strongly agree. Internal construct validity (or factorial validity) was assessed by principal component analyses (SAS ® PROC FACTOR). To determine the number of components to retain before Varimax rotation, Velicer's minimum average partial method and Horn's parallel analysis were applied, these being generally the most exact methods [17] . Then a Varimax rotation was applied and the loading values of the variables were analysed. For interpretation, variables with loadings of at least 0.40 on one or more rotated factors were considered to be heavily loaded on that factor. Thus, different structures corresponding to the number of factors retained were determined. Each structure obtained in these analyses was compared with factorial structure of the original scale. A confirmatory factor analysis using the six dimensions of the original scale was also performed (SAS ® PROC CALIS). The fit was assessed by calculating the Bentler & Bonett's index (a good fit is defined by a NFI > 0.90) [17] . Finally, the internal consistency was also assessed by calculating Cronbach's alpha coefficient for the whole questionnaire and for each domain in the scale. Convergent and discriminant validity were evaluated by the relationships between subscale scores and several external criteria. For these analyses, Student t-tests were used.
Results
Practitioner sample characteristics
One hundred and seven out of the 508 practitioners contacted by post and 207 out of the 711 who consulted the questionnaire on the web site completed the questionnaire, providing a total of 314 questionnaires that could be exploited. The main characteristics of the two groups were similar, except that Internet respondents were more often male (78 versus 63%), more often worked in a hospital (48 versus 33%), and more often had some educational activity (39 versus 29%) than postal respondents. Item response rates ranged from 82 to 100% (Table 1) .
Attitudes towards guidelines
The proportion of respondent practitioners considering that guidelines are useful and reliable was high, around 85%. Only a minority stated that they had problems of individual or organizational competence. Nevertheless, between 17 and 24% were undecided about these questions and 27% underlined the lack of staff as a potential barrier to guidelines application. It was observed that 33% of the respondents thought that guidelines oversimplified medical practice and 57% thought that long guidelines with too many pages were not applicable. Only 33% of practitioners thought that guidelines were easy to find although they stated they had them available in their work place.
Reliability
Sixty-two out of the 80 who were contacted for the reproducibility analysis returned the questionnaire within a median period of 7.0 (range 3-8) months after the first solicitation. Intraclass correlation coefficients of separate items were overall low ranging from 0.1 to 0.7 (Table 1 ) and those of dimensions were 0.7 (95% CI: 0.5-0.8) for usefulness, 0.5 (0.3-0.6) for reliability, 0.4 (0.2-0.5) for individual competence, 0.5 (0.3-0.6) for organizational competence, 0.7 (0.5-0.8) for impracticality and 0.4 (0.3-0.6) for availability. Bland and Altman plots for dimensions showed that the limits of agreement, within which 95% of the differences between the two responses are expected to lie, were very similar for all dimensions, most often ranging from 7 to 9 around the median difference. Otherwise, plots did not show systematic positive or negative bias (data not shown; available on request from the authors). We observed that disagreement, defined by an absolute difference ≥2 on the Likert scale between the two responses in at least nine items (one-third), was not associated to the main practitioner characteristics: specialty, age, gender, number of consultations per year and participation in expert-committees establishing guidelines.
Internal construct validity
Velicer's minimum average partial criteria as well as Horn's partial analysis gave a number of four components to retain in the principal component analysis. Factorial structure after Varimax rotation for this solution, including variables which substantially load (>0.40) on a component, is given in Table 2 . This structure did not include items 20 and 22. We also examined structures with five and six components which enabled inclusion of items 20 and 22 but neither was strictly comparable to the structure of the original scale (data not shown). Although the first two domains can be easily differentiated, the others were more mixed. Item 11 (I do not have enough information about guidelines to implement them) was correlated with items 23, 24 and 26 which are related to availability of guidelines. All items relating to individual or organizational problems for implementing guidelines were strongly correlated with one another. The dimension named 'impracticality' did not include item 21 (Guidelines are impractical) but included items 25 (Our central hospital provides local treatment programs based on guidelines) and 27 (Guidelines are used in my unit for quality review). Cronbach's alpha coefficient was 0.6 for the full questionnaire and ranged from 0.6 to 0.9 for the different domains in the questionnaire (Table 1) . Confirmatory factor analysis showed a poor fit between our data and the original scale structure (Bentler & Bonett's index fit = 0.67).
External construct validity
Correlations between subscale scores and the different external variables are presented in Table 3 . A positive correlation was found between positive attitudes towards guidelines and the impact on day-to-day medical decisions of guidelines published by the French National Agency for Accreditation and Evaluation in Health or by learned societies. Hospital practitioners were more positive towards guidelines than private practitioners, and specialists felt more competent to use guidelines than general practitioners. Those who use guidelines at least once a month had a positive attitude towards practicality and availability of guidelines. Conversely, attitudes towards guidelines were not correlated with age, gender, number of patients seen, educational activity and participation in expert-committees establishing guidelines (data not shown). Results did not differ between postal and Internet practitioner samples.
The reliability, internal construct validity and external construct validity of the 14-item scale were very similar to those of the 27-item scale (data not shown, available on request to the authors).
Discussion
Understanding why guidelines are not applied in practice is a major challenge [2, 6] . As practitioners' attitude towards guidelines is potentially an important determinant in the process of guidelines application, valid instruments to measure that determinant need to be developed. However this study failed to document satisfactory psychometric properties for the scale used to measure attitudes towards guidelines, although the translation and adaptation procedure was conducted in a thorough manner.
The first finding is that, in our study sample of French practitioners, the reliability of this scale is poor. To our knowledge, the present study is the first that has assessed the reproducibility of such a scale. As it seems unlikely that the translation procedure per se could have altered the reproducibility characteristics, our results could reflect that the original instrument is not reproducible. More interestingly, our findings could also suggest that attitudes of practitioners in general towards guidelines change over time. Because practitioners were slow to respond a second time, the period of time between the two surveys was quite long (median: 7 months). Although most clinicians expressed welcoming attitudes overall towards guidelines, their attitudes may have fluctuated as a result, for instance, of recent positive or negative experiences with use of a particular guideline. If this hypothesis is true, it could partly explain discrepancies between what doctors state they do or think about guidelines and what they actually do [13] . However, to our knowledge, alterations in doctors' attitudes towards guidelines over time and reasons for such changes have never been specifically assessed. Here, practitioners for whom the two responses disagreed did not differ from those for whom responses were in agreement, but the study was not designed to assess this question and the sample was too small to identify the factors associated with these changes over time.
The second finding is that the internal structure of the French-translated scale was different from that of the original scale, both for the 27-item scale and the shorter 14-item scale. For example, items related to 'Lack of individual competence' and 'lack of organizational competence' could not be differentiated in factor analysis. Item 11, which is related to information about guidelines, was clustered with items 23, 24 and 26 which are related to availability of guidelines, but not to the 'individual competence' dimension. Item 11 ('I do not have enough information...') is indeed probably more related to the notion of 'availability' than to that of 'individual competence'.
Conversely, acceptability and construct validity of the scale were relatively satisfactory. In participants, item response rates ranged from 82 to 99%. As expected, positive attitudes were more frequent among practitioners who stated that they used guidelines and that they had some impact on their practice, and specialists were more familiar with guidelines, because they probably use the guidelines specific to their own speciality [11] . However, no relationship between positive attitudes and participation in expert committees establishing guidelines was found.
Although we consider our results to be valid, the present study has several limitations. Firstly, as the response rate was low, the results cannot readily be generalized. The study found that attitudes of practitioners about guidelines were generally positive, as in almost all comparable previously published studies, where the response rates were close to the present results [9] [10] [11] [12] 18] . Therefore, it is not known how this scale would behave in a population of practitioners with less positive attitudes towards guidelines, although there is no reason to believe that it would be very different. Secondly, this scale assessed attitudes towards guidelines in general. It has been previously shown that doctors' confidence in guidelines may Refers to guidelines published by the French National Agency for Accreditation and Evaluation in Health or by learned societies. The score corresponds to the impact of guidelines on day-today medical decisions (6-point ordinal scale). .................................................... ............................................................................................................................................................................................................................................................................................................... depend on the topic of the guidelines as well as on the guidelines provider [5, 7, 11] . However, even in the few studies devoted to specific guidelines, the reliability of the scales used has never been assessed [7, [19] [20] [21] . In addition, because there is a growing number of guidelines published by government agencies and learned societies all over the world [3] , it would be very difficult to develop and validate a scale for each guideline. Thirdly, as the period of time between the two surveys in the present study was quite long, practitioners' attitudes may have changed in relation to health care policy changes. However, Bland and Altman plots did not show any positive or negative bias that could have suggested such systematic changes in attitude.
In conclusion, the scale adapted here cannot confidently be used in future research assessing whether attitudes towards guidelines are a determinant in physicians' compliance with guidelines. This may be also the case for the other previously published scales which may not have been thoroughly validated. For example, there is very little information on the way these questionnaires were generated (e.g. qualitative steps are often lacking). Therefore, more research is needed to develop valid scales in a more rigorous and thorough manner, using qualitative and quantitative steps as it has been successfully done in other health fields such as that of quality of life or satisfaction with care [22, 23] . It would be also important to determine why attitudes about whether guidelines are good or bad vary so much and whether these variations are due to real changes in attitude towards guidelines or to weaknesses in the instruments used [1] .
